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Request to Authorize the Chairperson to
Enter into an Agreement with U.S. Geological Survey to Evaluate the Degree of Connection

Between the High-Level and Coastal Ground Water Systems in the Kona Area, Hawaii

SUMMARY OF REQUEST:

The Commission on Water Resource Management (Commission) proposes to authorize the
Chairperson to enter into an agreement with the U.S. Geological Survey (USGS) to evaluate the
connection between the high-level and coastal ground water systems in the Kona area on the
Island of Hawaii.

BACKGROUND:

The State Water Code requires the Commission to carry out research and investigations into “all
aspects of water use and water quality.” Haw. Rev. Stat. §174C-5(1). This is especially
important in areas experiencing development pressures where management decisions depend on
an adequate understanding of complex hydrologic systems. The Commission’s determination of
sustainable yield is reliant upon having the best available information relating to our ground
water resources.

When development first began in West Hawaii, the majority of the exploratory drinking wells
were drilled near the coast to utilize the basal aquifer system. However, many of these early
wells were abandoned due to low water levels and high chloride concentrations. Despite this,
growth continued and new wells were drilled farther from the coast at higher elevations to
provide more reliable drinking water sources.
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Around 1990, public and private entities began exploratory drilling for potable water sources at
elevations greater than 1,600 feet on the flanks of Hualalai and Mauna Loa. This resulted in the
discovery of high-level ground water at elevations ranging from approximately 25 feet to 460
feet above mean sea level. Exhibit 1 shows the hypothesized boundary between the high-level
and coastal water systems based on measured water levels. High-level aquifers are also
associated with volcanic dikes occurring in rift zones. This is not the case in West Hawaii as the
high-level ground water does not correspond with mapped rift zones of Mauna Loa or Hualalai.
Instead, high-level ground water in the Kona area appears to occur due to a low-penneability
subsurface geologic feature of uncertain origin.

The hydrology of the area is complex and not well understood. Recently, fresh water was
discovered flowing at depth beneath salt water. There is a need to further study the
geohydrologic system to refine our understanding of how water moves from the high-level to
coastal aquifers. USGS has developed a numerical model and is cooperating with the National
Park Service (NPS) to update the model. The results of this study will aid in the model update.

The Kona area is designated a growth area in Hawaii County’s land use plans and policies.
Concerns have been expressed regarding the accuracy of the current sustainable yield estimate of
the Keauhou Aquifer System Area and the cumulative impact of pumpage needed to sustain the
growth. In particular, the NPS has expressed concern that upgradient withdrawals will
negatively impact the cultural and ecological resources at the Kaloko-Honokohau National
Historical Park. In addition, NPS is concerned that degradation of water quality, associated with
the increased urbanization of the area, will detrimentally impact Park resources.

To address these issues the USGS has been collaborating with the NPS to establish base-line
ground water monitoring data. As noted above, the USGS is also working to refine a previously
developed model to assess the impacts to the coastal ground water system at the Park from
surrounding pumping wells. The Commission has responded to these concerns by expanding its
ground water monitoring network in West Hawaii to include more high-level monitoring wells.
However, additional information is needed to evaluate the connection between the high-level and
coastal grounds water systems.

To fill this important data gap, the USGS is proposing a 2.5 year study that will evaluate the
extent of this connection. The study will use geochemical methods to test hypothesized
conceptual models of the hydrologic system. The findings will help to reduce the uncertainty
associated with potential impacts from upslope development on coastal ground water quality and
quantity, and refine our current understanding of the hydrologic flow system.

SCOPE OF SERVICES:

The USGS proposes to undertake a 2.5 year study to evaluate the degree of connection between
the high-level and coastal ground water systems in the Kona area of the Island of Hawaii. The
study area boundary coincides with the boundary of the Keauhou Aquifer System Area (Exhibit
2). The study will consist of two major phases with a proposed completion date of September
30, 2014.
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First, a sampling plan will be developed to collect ground and surface water from production
wells, monitoring wells, anchialine pools, and fishponds. The samples will then be sent to the
USGS National Water Quality Lab and the Reston Stable Isotope Laboratory for characterization
and analysis. The water collected will be analyzed for major ions, silica, selected metals,
salinity, and selected naturally occurring stable isotopes.

The second phase of the study will utilize the findings of the data collection to identify and
evaluate the presence or lack of a geochemical connection between the high-level and coastal
ground water systems. The data collected will also provide information into the altitude and
seasonality of ground water recharge to the two systems, as well as the extent of mixing that
occurs in the coastal water system. A detailed outline of the analysis and interpretation is
attached in the USGS proposal (Exhibit 3).

The results of this study will be published in a USGS Scientific Investigations Report.

The total cost of this agreement is $135,000. The Commission’s share will be $95,000. The
USGS will provide $40,000. The amount specified in the agreement will be applied towards the
total study cost of $306,000. The remainder of the funds required for the entire study will be
provided by the NPS through the USGS-NPS Water-Quality Partnership Program under a
separate agreement.

FUI”JDING:

Staff requests the Commission approve $95,000 for the joint funding agreement with the USGS.
Funding will be from the Commissions general fund, special fund, or a combination of both,
subject to available funding..

ENVIRONMENTAL REVIEW (CHAPTER 343, HRS)

HRS Chapter 343 does not apply because this is a planning study. Administrative Rule 11-200-
5(d) provides:

“For agency actions, chapter 343, HRS, exempts from applicability anyfeasibility or planning
studyfor possiblefuture programs which the agency has not approved, adopted, orfunded.
Nevertheless, fan agency is studying thefeasibility ofa proposal, it shall consider
environmentalfactors and available alternatives and disclose these in anyfuture assessment or
subsequent statement. If however, the planning andfeasibility studies involve testing or other
actions which may have significant impact on the environment, then an environmental
assessment shall be prepared.”

The proposed study is a planning study, which does not involve testing or other actions that will
impact the environment. Therefore, HRS Chapter 343 is not applicable to this agency action.
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RECOMMEMATION

Staff recommends that the Commission:

1. Authorize the Chairperson to enter into an agreement between the Commission and the
U.S. Geological Survey to evaluate the connection between the high-level and coastal
ground water systems in the Kona area on the Island of Hawaii, and to approve funding
not to exceed $95,000 to complete the study.

2. Authorize the Chairperson to amend or modify the joint funding agreement provided that
such amendment or modification does not include any additional funding.

The terms of this agreement will be subject to the approval of the Chairperson and the
Department’s Deputy Attorney General.

Respectfully submitted,

WILLIAM M. TAM
Deputy Director

Exhibits: (1) Map of the Study Area
(2) Island of Hawaii Ground Water Hydrologic Unit Map
(3) USGS Proposal

APPROVED FOR SUBMITTAL:

WILLIAM J. AILA, JR.
Chairperson
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